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^<>fl «>£^ 7}&, \&S.Jf{ ^ZL7flZLS. «fl *1 5] ^ 

Jl^HH *^ <a#*Rr ^7fl^ 7])o]^ j z|- TflojE <£«^ 

$ <3<*H ^ *fl2 iiLi/J= ^ ^)i * ^2 ^^/ 

S-BflSl ^ofl zfzf ^SV^ 3.7}^ 3? *\)2 *\7] ^1 
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* r 7] ^1 ^i* 2fl = l- ^til^ y_V£^] ^ ^ zl Tfls "^{Semiconductor 
device having self-aligned contact pads and method for fabricating the same} 
^] 

£ 1, £ 2, £ 3a, £ 3b, £ 4a ^ £ 4b ^ ^Efl^ x>7] ^1 si» sfln. 
£ 5, £ 6, 5. 7a, £ 7b, £ 8a ^ £ 8b^r ^HHl rcj-^. 

£ 9, £ 10, £ 11a, £ lib, £ 12a ^ £ 12b^r z\)2 ^HH] 

S. 13, £ 14, £ 15a, £ 15b, £ 16a 3l SL 16b~ *fl3 -*UH 

£ 17, £ 18a ^ £ 18b^ *fl4 ttf^. uljE^j ^ ^ 

115 : «^ 135 : 7)]°)^, 150 : iS.Ell*l^E ^ > 
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155a, 155b : ^ ^2 7>7] ^-H} sfjJEl, 

165 : ^l^ZL, 180 : ^ e^o] 

7>7] ^§1 ^ 2fl^( self -aligned contact pad : °1*> 'SACOl- ^tfl^-b 

£ 1, £ 2, £ 3a, £ 3b, -E 4a ^ i 4b# %j-2:*H SAC^: ^} 

f>}$r tiV£*ll ^ n. wj-^^ ^fh}. -£ 1 ^ £ 2^r ^Efl^l SAC-§- ^ 

«l*Rr «h£*)l ^-g- ojg. ufEfufl r^c-s-olcf. JE 3a ^ 

E 3bfe 4^ E 1^1 a-a'^i ^ b-b'^i# n}e}- ^ 7 flsl ^^£o)c|-. £ 4a 5! £ 
4b^r A 7 A 5- 2S] a-a'^d ^ b-b'^ ^ ^7fl£ ^^olcf. 

^ £ 1, £ 3a ^ E 3bl- %T-2:*>^, #51*11 7)^-(10)ofl ^-#4 ^-^-1, 
5fe ^^(15)# tt^Rr ^7>^-^n|(20)* ^^t>q-. #7j #JE*J| 71^- 
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(10) #41 #7l «-# ^^(15)4 5i^>*H #7l ^^(15)^ ^ #^o.^. 

<3#*Rr 4^7flS] 7flolE( 35 )=. #7l 7llolM(35)^ TIME Q<£^ 

(22), 7flo)H #-=K25), * ^^(27)iL5 °l^<H*lfe ajf^^h #71 3^13 

£$l*Rr iM|°H(30)«- i^Cf. a>7] 7flolE( 35 )^ A o l- 7 l ^ c$o3 

(15)# ¥ 7fl*S| tifl^l^rf. °$7}*], #7] ^#(27)4 ;M|°H(30Hr ^ ^ 

4-§-4l, #7] 7llolE(35) oj^cq ^ ^^(I5)6fl l-^#^r 
*fll ^ *fl2 ^Li/JE-eflo] cg^(40 a , 40b)^r *8#^h <£l^Rr #7l tIMe 
(35) A>ol^ nfl^H==. ^#33«K45)-g- ^#tb #7] 

^£^-(45)4 #^# ^4-^4. 

#4 #?>^«?!^-(45) #41 SAC ^#^- >9 (island) ^314 S. 

Seflxl^M 5flEi(50)^- ^#^4. #7] iMefl^liS 3fl^(50)^ #7l 
<8^(15)°1 ^44 *M4 #71 <3<*(15)4 &<£i& 3715. ^£4 

£ 2, £ 4a ^ 5= 4b# %^4^ ; a o v 7 | ! ^ ^ 2 ^^^/=efl°J ^ ^ 
(40a, 40b)Sl #^# 44 Jt#^7l^ fi| f(Hlli Hl2 )o] 
Sell^l^E 5flEi(50)^- *H #4 ^#3i£*q-(45)-& 44^4. ^4 5. 

Sell^l^M 5fl€(50)# ^14^ tj-^-, #71 ^«(Hn, H 12 )-g- ^#4 nflfJsRr 
5^34 #B]^4^4^ <g#$cK #71 ^#(27)4 #^ol -eiM-SL^- #71 
5^4 1-5^4^44 #^^^-(45)^1 #^* ^4t!:4. °lS4, #7l afli 
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* XI 2 ^$L^/ELZ]}9± <3^(40a, 40b)£] ^*}±t afll ^ z\)2 

SAC(55a, 55b) °] ^?14. 

^ C 4 F 8 5E^r C 5 F 8 ^ 7}if 4-§-^4. oje^v 7>i» a}^-^^ ^*<HH^ 
4^ #sH4 1HJ^4. f^H]7 r jEL^ t^o] 7 } ifl 

<>1H lKl>£M ^^>7l Pfl^l ^ <g#o] «^$l-7l ^Cf. 

H<2] ^&|^ Si^o] ^Aj^j^ AV 7 j Aj ^Hflo] ££j1 ]^ae 2)1^(50)^: 

013* "^H #1^1-4. ^7} 5flli(50)^ ofl^l «-^7> 9^711 

o}^*Hr ^li SAC(55a) 4°14 ^^*>7fl £b}£)*1 
(bridge) 7} i£^4. 

zj^E 4^0. ^ ^aj^ ; am SAC(55aH ^€ ^#(H n ) 1^ 

X]2 SAC(55bH ^aj#(H 12 )^ #0) g 7 l nfl^-oil, zj- ^^#(H n> H 12 ) Q 

cH| Alz| a^cq ^o]7l- 44^4. 4eM, ^^#^1 7^^-i- 
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<21> £ t^o] ol^.^ 4^1^, <?]^Rr SAC ^>o]7> ^S}?)! -g- 

<22> ^xgo] ol=j7 7>l- ^ rf^. 7 )^^ ^Mlfe, SAC°] ^Bfl^ Alz^- 

^ ^flS «^ o. ^olcf. 

<23> ^- 7 ) 57). ^S. ^^} 7 ] <?]SH, *lx$6]) afS. 4,7]-^ a_V 

51*11 7}^r, #7j a}£^l 7^) *lZL7flH5L tifl £} ^ ^oZf ^ S.^^ 

^ ^ ^cH^Rr ^7fl^ TIME, Z]- 711 °cH^ %^ <3 

^£ *)]l % A2 ^^/=eflo] ^ <#7] A]l ^ *fl2 ^.2.^/1= 3)°] 

<24> a. ^ofl i^s WlS^j a o > 7 ] ^2 SAC^l ^ <HJf ^ 

4, ^"71 *fl2 SAC4 ^7>^-e)^ #^ofl 

^7] <g<*<^ «J-^o.s. <£^Rr «lJ^e)-o]# t\ 

<25> m. igj-^ rtfs. ^5:3) ^Hl A oM ^1 ^ ^2 ^^/JEleflo] ^ 
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°1 , 2flj|^H a o v 7 ] x| 2 SAC4 -g-^ ^ofl <H*l*Kr XI 3 SAC 

^"71 7l#^ 4X11- ^*>7l £ ^ to*)] dl*}^ 

7fl^ ±^B] D -^ ^^W. ^71 i*>*Bj^l 

£4# ^Hl ^-71 ^7) <g<**i 

*>fe ^-^7fl^ 7lHJ=» ^^^Cf. a o V 7 ] zj. TflojE c$&$\ ^ ^ofl X| 1 ^ 
3fl2 ±.^.i/^eH^l <§^th=h A>7l XI 1 ^ ^]2 ^^/-E-Eflo] c^^ol 4g 

^€ -$H, ^ V 7] TIME A>o]o^ nfl^T^ sg^S^ 

* ^7l #7i^^nV ^.oJl Aj- 7 ) ^ cg^o] 

— — n&^r ^^^-cf. ^7l 3fli ^ ^12 ^^^/E-efl^l ^<*M z]-z}- i,# 

i/^ell^ ^"4 3*Kr 3fli 91 XI 2 SAC^" 

*K£*11 ^3>sl XI S $£^1, A o v 7l 311 1 ^ 312 ±SL 

i/JEL^ ^*Hr #7fl ol^iofl, ^"71 7flo]E A>ol^ ^tJ-^- ^.^§1 ufl 

^MlsL g-^Hj-g- ^*Rr #7ll» cl ^ 014. ol 

A ^7l ^"71 ^#^<g^-4 AlZ}vidl»til» ^ ^^BVO.S 

, A c V 7l f^H^^bg- *\^$r #X1<M ^1^4. 
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<28> a. ^cfl ^ a>£^l i^>^ 43, ^o\) 9X°]*), #7} *fll ^ ^12 SAC^g- 

^*Rr #31 *fll ^ *fl2 SAOl A oHl 4€- 

SAC^I ## ^ ^4, #7] m SAC4 -^^1^1 ^*l*Kr 

A oH) #7l %^ <^^o] ^^5]X) ^ ^u>tf #71 ^i»#eiZL<>] 

Ai #71 °1 « 0 H^S ^SRr WlEBl-^]^- U-l ^ olTTf. 

<29> ^. ^-tgofl nfs a> £ ^ ^ ^o\] ^o^, # 7 ] *fll ^ ^12 ^ 

i/=5flo] <^^4 ^ofl ^l^Rr #^ofl ^ t y^ m SAC ^- ^ 

^*Rr #311- 3 5t^, #71 ^^^^zl^ #7l ^12 SAC4 ^ ^1 31*1 
*>fe ^13 SAC^l ## ^ ^ ^^Hl cl %^ ^5L 544. 

<30> £ t£t$o\) 14^ a> £ ^ ^ aj-alofl olcvjA-l, #7l IS^liE 3)] 

^ ^*Rr #31^, ^71 iSefl^AE jjfligol #71 ## ^ SJH 

^WHr ^>^-el^ £JE^ ^ ^cf. o] nfl^l, 

#?1 #71 ^--g-elnl- e£^o} 7)1 o]M ^#5l£^- ^ # ^ $1 

4. 

<31> £ ^-t^oll 4 = ^, <?l^Rr SAC A>ol7> ^-Sl^ ^7fl- ^1 

^1" =r zleIji, SAC°1 ^A-Q ^ej*^ ^-e}.^ 

<32> o]^ ; ^« s^-t-i- ^^l-oUi ^Sl a>^^ ^aHI^ #Afl§l ^ 

^*l-7lS ^4. ZL^M- A ^11t^ <^&| 7>^1 Cf^ lE|fl 
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*HXI £ ^-§r Jitf ^^*>7l fl*H *H*3fe 3H4. 44^1, £ 

^ v ^ iL4 A d^^ ^-s[7} 4*1H 4^4 'H*! 53 

°H, s^ A oMH YiS &-±tt lit atb, 

^ 4€- # H^b 7^4 '^-'ofl ^Cf^Jl 7l7flEl^ ^-f^l, c^ig 

#4 nf€- # HLb #51*1] 7l4°l] ^#*H §^flf ^ $JU2, Sb, zl 

<33> gfll ^AHI 

<34> S. 5, S. 6, S. 7a, £ 7b, £ 8a ^ 5. 8bb 1^4 afli -*UH<>fl u)-^ 

#H*H ^4 ^ zl afls «<H^ ^^*f7l ^tt £>St°lcl-. £ 5 5! £ 6^ ^ 

*)]1 ^HHl 4€- tiVE^l ^44 ^12: « 0 >^# 44^ 
#°14. 51 7a ^ £ 7bxr 44 £ 54 a-a'-Jd ^ b~b'^* 44 ^7fl^ ^£ 
°14. £ 8a £ 8bb 44 £ 64 a-a'# ^ b-b'^-g- 44 l^fl^ ^5lo] 
4. 

<35> £ 5, £ 7a ^ £ 7b# %^4 t S , *>5L4 7]%(110)<% 4^*flzz.S afl 

*lsH #^4 £tt 4^44 ^^(115)1- ^^*>51^ ±^e]^ 

(120)^ Aj- 7l ^ <3<* (115)4 JuL44^ #4 <3<* (115)4 ^ 

^(Y)«LS. <a^*Rr 4^4 7flolE(i35)« #4 7f|o]m(135)fe # 

7} M <3^(ii5)# " 7fl^ 514451-^ $^4. 
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<36> #7l 7ilolE(i35)^ Tflole ^^^1(122), 7flo]E #^-(125) ^ ^^(127) 

(130)1- lf5}£^- ^tb4. #7l TflolM ^^-(125)^.^1 J£^€ 

^ ^^^THM-, #e]A>o]^ ^7} £1^5} #^Sl^4 ^i^S) 

A>ol^o] ol^nV^. <g#^. ^xr ol^ # 7] 3g^^(127)4 TflojE ^o]^ 
(130)^ ^ ^cHH *§^Rr ##^44 Ai^ujal^ £i=. ;gcgn}-o_ s ^ 

<37> #7l Z|- 7flolE(i35) ^ «^^(115)ofl ^-£#-g- o]^. ^ 

*fll ^ *fl2 ^^.^/^.efl^l <3^(140a, 140b)# ^3:4. #7l tIMm 
(135) A}o)o] ^tJ^ ufl^^l <g±= 3 5. ^)S. M*K€-3*H S.X\^ 

<JJ^«: 4#, 7flolE(i35) nfl^Kr f^V 

^<£^-(145)# ^tb4. #7] #^^^-(145)21 #^# ofl^l ^(etch-back) a 

7}^m <£4(Chemical Mechanical Polishing : °1^} 'CMP'H 
^WW. ^7] f^g^C 145)2} ^°}7} ^7} tIMe (135)0} 

J5L4 £U£-§j- £A]^>^o.i4 ( # 7 ] f^^^K 145)^8: A oM 7flolM(135)4 ^^>7> 

M *§>8€ ^£ $14. ^-71 #7l ^^^^-(145)4 ^^Hl^m 

<>13£r, ^ ^^HH #7l ^^^^"(145)^: ^z^Kr ^-<£ #7] #^n|ol 
*J--g-*KE-l=- §>7l #^-°14. 
<38> olojAl, #71 §-#2i£«Kl45) A oHl ££efl^liEnV|. £i*Vcf. ^71 S£ 

e^^H^H #7l <g^(115)o] ^#4*1 Ej-o] ^HflS. #*fls} 
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5.^ ±% ^ ^tW. «>A>» #ol 7 ] ^7) #^^^(145) 

4 l£e|l7|AEn| x\o]6\] &A}yx}^ 7M*)Q ^£ 9X^ . , SAC 

* ^ l£el^liM sfl€(150W ^€4. ^7] i£Eflx]^E 3^^(150)^ # 
7] %^ ^^(H5)ol *§^S\7) g£ i®v}t\. #7) ^^(115)^ y oHKX) 

*>*l*fe #€-§1 ^-Jil- ^ &uL, I£^liiS}2] #7>A]^ ^ 

&tf. 4^ ^^-^l #^3-2, iSefl^l^M sflBi^ oflx] 

£ 6, £ 8a £ 3E. 8b» tS^'S , #7l Il^liS ^(150)* 
3. «H ^7] #^^^-(145)* A o v 7l #^£r ^7} ^#£^(145) 

(145)* ^4*Rr ^-§-*H=K -8-71 

, #7] 7\}\ ^ *fl2 ^£.^/JEL3)o) <3<3(140a, 140b)4, ^-7] ^1 ^ >fl2 ili/ 

S.efl*l <8^(140a, 140b)4 sjofl ^^Kr ^>«-e|e]-(120)^ 

^#^7l^ ^S}«(H 2 i, H 22 , H 23 )# S^^-. a o > 7 ) ££^1^ Jfl€(150)°l 

#7] I£E|^liE sfl€(150)# *IM *V 4^-, A o v 7l ^*#(H 2 i, H 22 , 
H23)* D fl^Rr 5L^d^# ^^tb4. ^7l S^^SAi, £3g^ 
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^1, *i| 2 ^ ^13 SAC(155a, 155b, 155c )°1 ^€4. ^2 9? *1]3 

SAC(155a, 155b, 155c)£- <#7] 7\)o) e (135) o] ^4 ^ , av 7 ] ^ 

^ ^12 i5ii/^l°l eg ^ (i40a, 140b) 4, *)U ^ *fl2 i^.i/^^o] 

<g<3(140a, 140b)4 ^1-3-3^(120)3 #i£6J| z|z^ ^^H, 

>HS. 3.7]W: 5Hr4. ^3 ISSll^iE 4^^- ^^f-^M) s 

Sefl^^S ^7} ^^£l^r ^5)n Si o]^^ SAC A>ol 

<42> >H12 ^Alcfl 

<43> £9,£ 10, £ 11a, £ lib, 51 12a ^ £ 12b*r ^3 >fl2 

4€- #51*11 ±x} ^ « 0 >^# ii^M W £^#°lcf. 51 9 ^ 51 10 

^^i£-i-o]c}. 51 11a ^ 51 llb^r ^ £ 9^ a-a'^d ^ b-b'^ rtfej- ^7flsJ 
^:^£ol4. £ 12a ^ £ 12b^r ^4 £ 103 a -a'^ g b-b'^-8: 7 4.?^ 
Cf^cojcf. ^Al^ofl^^. Aj-^^j. ^! ^ aH 61)^4 jl^ofl tfl^Hfe 

W ^^-4. 31*1, ^Hfe ^1 ^ahh ^SRr ^ 

<44> 51 9, 51 11a ^ 51 lib* t^t}^ , ^HsJ 

£ 63 Aj-o]] 43 #^^3(160)^: *g^th4. ^7} A}2 

SAC(155b)3 
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#3 <a-*f 53 ^4, #7l X| 2 SAC(155b)4 ^ 4*14°} #7l *||2 

SAC(155b)^ 4^- 4*l*Rr ^4£-3 4(120)4 #^* ^#4?1tt 

^#(H 24 )°1 #71 #^>^^^(145)4 4€- §^^£4(160)^ 4 

4t!:4. w>5q- ^o], av 7 | ^^(j^o. ^- 7 ] ^ 2 SAC(155b)4 ^ofl 

344tt X)3 SAC ( 155c )^ #^ H^- £ ic#4^ ^51 &4. 

#7l ^i«^(H 2 4)^ i^^4 44°fl #^^4(163)^- <§^4. #4 ^ 
#^r4£: ^Mr ^^HH #71 #*»*(H 24 H1 ^H^sItt 51*14 0 1 ^4<?I , 
^ €44 #71 #4*i<34l-(145, 160) ifiS 4#4^r 44t!r4. #4 

#^^4^4 Ti44 TiN43 ^4* ^ ^tf. #71 Ti44 TiN4 

5] ^-^-^ 7l# ^^ofl 4*H *r 5U4. 

4^1, #71 ^^1-(H 24 )# 444 *fl^Rr £#4^: *§#t!-4. #71 £ 
44^4 ^4^ w4* ^ si 4. #7l 4€- #?>^^4(160)4 #3 

ol =e^4£^- #71 £#4^1 ^Tg^g. ofl^ afl CM poll o^H sg^si-^-cf. ol 

S4, #7l ^^1^^4(145)4 4^- ^^>^^4(i60)-i- 4^4<^ #7l Xl2 
SAC(155b)^l #^ ^ ^4, #7l 42 SAC(155b)4 ^1 4*l*Rr ^ 

71-^-Sl 4(120) #£ ^, #7l ^12 SAC(155b)4 ^ 1*fl 3*l*Rr XI 3 
SAC(155c)^l #£ ^ ^ ^<H1 ^sfe ^4#^(165)7} *§#44. ^^HItt 

*fl2 SAC(55b)ol XI 1 SAC(55a)l±4 3-4 ^#3^-^, ^#&|ZL7l- #7l 42 
SAC(55b)^l #^^1 ^44. £ ^^l £)4^, #7l ^-^l-elZL(165)^ 

#7l 4i4£-^ 4(120)3} # 
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^ofl ^^Sl^l^>, ^7) z\}2 SAC(155b)^ ^ofls. %v}7] uflS-ofl ^7] % 

^ ^(115)4 ^}7|2|o£ ^^^q-. #7) ^-B«l-Bizz.(165)^ ^efl^l ^#*| 

£ 10, £ 12a ^ £ 12b!- ^-S^, #7) t}s f^<3eKl60) # 

^ ^-7] ^ <£<*( 115)2] ^ « d HKX)o.S. <a^m «1MS1-^1(180)^: 

4. -8-71 al^5}^l(180)^ ^o] §-^#eizi(165)^ ^Tfl ^=14. 

(167), tilje^o] £ ^* (170) ui HlH^o] ?«3§ A( 172 )^ ^^o.^. 

(172) -a-ofl ^-71 ^^(15)ol «4 wls^o] ^^2^ ££el^l 

i u oM^( 167)^1 3flE^t]-4. ^"71 &|^l^« 0 M^-(167)^r #71 WlMEfo] 

^#(172) * nlEe}o] 51^(170)^ 21] ^<£, ai- 7 ] ^Efl^^zi(l65) 

A o V 7l Sfl E^Sl SH^lM*Kl67) f HlE^c] £^f^(l 7 0) ^ WlSEj-O] 7 fl^* 

(172)2] ^tf-Zr SflSJ-fe tilSEKl (175)1- -^-71 El^i« 0 >7l 

^(167)^.^ I^H^ Ti^ TiN^-2] ^*Kg- 

5^. A oM Ti^ TiN^S] 7] ^> ^3p?H ^ 
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#4. #71 ^^^^1^.(167)0.^ TiN^l ^-^-^ ^<5}<3, #7l 

<48> ^13 

<49> £ 13, £ 14, £ 15a, H 15b, £ 16a ^ £ 16b^ ^^1 *\}3 41 *H 

^ *K£*ll ±x} ^ zz. -M^^>7l CTg^o]cf. 51 13 ^ £ 

14^ ^13 ^aHHI 4f tiV£^l ^ yj-^^- 14 

^ ^^i#°14. 51 15a ^ 51 15b^ zfzj- £ 13^1 a-a'^d 3l b~b'^# ^} ^ 
7ll€ ^£°14. 51 16a ^ 51 16b^ AA 51 14^1 a-a'^ ^ b-b'^i^- n}e|- ^ 
711 =1 ^£°14. ^HHH^r ^fli ^AHloflA^ iLdi^ c}l^} 

^11 HL*K ^aHI^ SAC W X£3l*l^J=L 

3fl€^§r 3#*M ol^o^ ^1 ^AHlfil- ^^^cf. 

<so> 51 13, 51 15a ^ 51 15b» &^}&, #^*V ^1 4UHHH£>1- 5. 

#^^^-(145)^- ^*Rr ^V\A ^mA. °1°H, #71 #?i^^^-(145) 
#°fl #7l ## ^^(115)ol ^^51^1 ^n>cl- #7l ^^(115)^1 ## 

1HKX)0.3. <£#*Rr SlJ^liM 511^(150')^- °1 "fl, 

#71 ^seflxi^E sflnaso'H #71 %# ^^(ii5)4 3*1^ ^ 

7>^-Sl^-(120)Sl #^-8: ii^r l-#-^(150a)l- £51^ wf^ ^ 

°1, ^ sflBi(50)^l Hl*H iSeflxl^Ertol 

t± #^§1 sKsL^- ^ iSefl^l^M^-21 ^-^11- #7M^ *r SU=k 

, £S5l|xliE 5)1^^ ^^-oi #^s)ji, i^eflxl^H ofl 

*1 ^7> ^^£l^ ^#ol ^^l}. 
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